
HA RVA R D C 0 L t  E G E 0 BS E RVATO RY 
CAMBRIDGE 38, MAS~ACHUSETTS 

RADIO METEOR PROJECT 

Contract -NASr-158 

Director :  D r .  Fred L. Whipple 

P r inc ipa l  Inves t iga tor :  D r .  Gerald S. Hawkins 

/ PITAS A QUARTERLY 

1 

STATUS 

- A p r i l  

May 15, 1965 

. 

. -  

REPORT NO. 

3 0 ,  1965 

. 

9 3 

(ACCESSION UMBEH) I7 
/ 

(CATEGORY) ~ 



HA RVA R D C 0 1 LEG E 0 BS E RVATO RY 
CAMBRIDGE 38, MASSACHUSETTS 

RADIO METEOR PROJECT 

C o n t r a c t  N A S r - 1 5 8  

D i r e c t o r :  D r .  Fred L. whipple 

Principal  Invest igator :  D r .  G e r a l d  S. H a w k i n s  

NASA QUARTERLY STATUS REPORT NO. 9 

February 1 - A p r i l  30, 1965 

May 15, 1965 



HA RVAR D C 0 L L E GE 0 BSE RVATO RY 
CAMBRIDGE 38, MASSACHUSETTS 

Contract MSr -1 5 8 

NASA QUARTERLY STATUS REPORT NO. 9 

February 1 - Apri l  30, 1965 

The rada r  system of t h e  Radio Meteor P ro jec t  continued 
on i t s  r egu la r  schedule of a l t e r n a t e  week opera t ion ,  except ing 
only t h e  a d d i t i o n a l  coverage of  t he  Lyrids a s  the i n i t i a l  s t e p  
i n  surveying t h e  major meteor streams under a con t r ac t  be ing  
negot ia ted  between t h e  NASA Manned Space F l i g h t  Center and t h e  
Smithsonian Astrophysical  Observatory. Inf lux  r a t e s  a t  f o u r  
l e v e l s  (7 1/2, 10, 12 1/2, and 15) w i l l  be provided. SA0 is  
arranging f o r  add i t iona l  t r a n s m i t t e r  t h e  from t h e  'Nat ional  
Bureau of Standards,  amounting t o  an increase  of about 37% above 
t h e  c u r r e n t  l e v e l  of opera t ion  f o r  t h e  Radio Meteor Project. The 
NASA Manned Space F l i g h t  Center w i l l  be responsible  for  conducting 
t h e  ana lys i s ;  SA0 w i l l  provide al . l  necessary support ing personnel ,  
computing, e tc .  

Reduction of da ta  a t  t h e  Observatory increased ilurin3 t h e  
q u a r t e r  to a new high. 
w e r e  completely reduced. 
measurement ,between January, 1962, and May, 1965. In  the f u t u r e ,  
it i s  expected t h a t  an average of b e t t e r  than 1,000 meteors per  
month w i l l  be maintained. Commencing immediately, measuring 
p r i o r i t y  w i l l  be given t o  stream meteors so t h a t  the  l a g  between 
observat ion and f i n a l  reduction w i l l  be minimized. The presen t  
backlog of f i l m s  t o  be measured has been c u t  t o  less than eleven 
months, and by e a r l y  1966 a l l  backlog should be e n t i r e l y  e l iminated.  

3 ,372 meteors w e r e  measured and 3,488 
Figure 1 shows the monthly r a t e  of 

Components have been  purchased for  t h e  cons t ruc t ion  of the 
f i v e  d i g i t a l  l o g i c  u n i t s  reqilired a t  each ou t ly ing  s i t e  for  
ga ther ing  of w i n d  data .  
w i th in  s i x  w e e k s  and i n s t a l l a t i o n  planned by t h e  end of June. 

Completion of these u n i t s  is expected 

Design has  commenced on a device for providing range. There 
w i l l  be a sepa ra t e  u n i t  b u i l t  f o r  input  from each s i te ,  b u t  a l l  
w i l l  be loca ted  toge the r  a t  the central  s i t e  f o r  ease  of  mainten- 
ance. Completion of the device is  expected i n  July.  

The D i g i t i z e r  remains i n  the manufacturer ' s  p l a n t  i n  
Waltham, Massachusetts, w h e r e  it has been undergoing tests. A 
need t o  have seve ra l  modif icat ions and improvements made i n  t h e  
D i g i t i z e r  l e d  t o  a proposal  from Baird-Atomic which was forwarded 
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t o  NASA Contracts  Off ice  wi th  our  reques t  f o r  approval. 

A l s o  per.ding is a subcontract t o  Advanced Development 
Laborator ies ,  Nashua, New Hampshire, f o r  engineer ing s e r v i c e s  
i n  a system i n t e g r a t i o n  e f f o r t  aimed a t  e l e v a t i n g  t h e  I l l i n o i s  
cen t ra l  f i e l d  s t a t i o n  to  a more e f f i c i e n t  l e v e l  of  opera t ion .  
Our reques t  f o r  au tho r i za t ion  t o  e n t e r  i n t o  t h i s  subcontract  
was submitted t o  NASA i n  mid-February of  t h i s  year .  

Progress  has  been r a t h e r  s l o w  i n  cons t ruc t ion  of f i v e  
phase rece iv ing  systems be ing  b u i l t  under subcontract  by 
Aerospace Research, Inc. ,  Brighton, Massachusetts. N o  s e r i o u s  
t e c h n i c a l  d i f f i c u l t i e s  have a r i s e n ,  b u t  a l a t e  s t a r t  w a s  made 
and w e  do not  expect f i n a l  i n t e g r a t i o n  of t h e  equipment  a t  t h e  
f i e l d  sites u n t i l  July.  

Of i n t e r e s t  here  t o  r e l a t e  b r i e f l y  i s  t h e  s t a t u s  o f  t h e  
o v e r a l l  e f f o r t  toward gather ing wind d a t a  wi th  the  meteor r ada r  
system. Under con t r ac t  AF 19 (628)-3248 wi th  t h e  A i r  Force 
Cambridge Research Laborator ies ,  SA0 has  success fu l ly  developed 
and tested prototype phase rece iv ing  equipment and t h i s  is  now 
i n s t a l l e d  a t  the c e n t r a l  s i t e ,  Addit ional  equipment has been 
procured t o  i n s t r u m e n t  t w o  new "remote" si tes designated 
S t a t i o n  7 and S t a t i o n  8 i n  Figure 2. Transmission of d a t a  f r o m  
t h e  new sites w i l l  be over  microwave l i n k s  made a v a i l a b l e  a s  
GFE by  t h e  A i r  Force. Telephone l i n e s  t o  a l l  s i t es  w i l l  be 
i n s t a l l e d  wi th in  the next t w o  months i n  order t o  t ransmi t  a 
2.5 kc reference tone  outward from t h e  c e n t r a l  s i t e ,  demonstrated 
t o  be unfeas ib l e  over  microwave l i n k s  w i t h  t h e  requi red  phase 
s t a b i l i t y .  
ciata i s  scheduled f o r  i n s t a l l a t i o n  before  August, so w e  a n t i c i p a t e  
commencement of da ta  processing s h o r t l y  t h e r e a f t e r .  Figure 2 
shows a block diagram of the c e n t r a l  s i t e ;  Figure 3 i n d i c a t e s  t h e  
g s n e r a l  system layout .  

A l l  required equipment necessary f o r  ga ther ing  wind 

Research R e p o r t  N o .  12, e n t i t l e d ,  Masses, Maqnitudes, and 
D e n s i t i e s  of 320 Radio Meteors, was prepared by Franco Verniani 
and Geraid S .  Hawkins. This report i s  a cont inua t ion  o f  t h e  
s t a t i s t i c a l  a n a l y s i s  c a r r i e d  out by Hawkins and Southworth 
(Harvard Radio Meteor P ro jec t  Research Report N o .  2 ,  1963) and 
concerns the same observa t iona l  ma te r i a l .  A recent  r ev i s ion  of  
t h e  mass s c a l e  (Verniani and Hawkins, 1954) h a s  been taken i n t o  
account rind the  present  va lues  f o r  masses and d e n s i t i e s  supercede 
t h e  va lues  quoted i n  Research Report N o .  2. 
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Figure 3. General system layout. 
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